Both RNA rearrangement and point mutation contribute to repair of defective chimeric viral genomes to form functional hybrid viruses in plants.
The putative movement protein gene (p27) plus 5' and 3' flanking sequences of cucumber leaf spot aureusvirus (CLSV) was inserted into an infectious cucumber necrosis tombusvirus (CNV) cDNA clone containing a deletion in the cell-to-cell movement protein gene. Approximately 5% of plants inoculated with synthetic transcripts of two such defective chimeric CNV/CLSV cDNA clones developed systemic symptoms 7-19 days postinoculation. Reverse transcription-polymerase chain reaction and sequence analysis of virus obtained from systemically infected leaves indicated that both point mutation and RNA rearrangement (deletion) contributed to the formation of movement competent CNV/CLSV hybrid viruses. The hybrid viruses were found to accumulate to high levels in infected plants, to form stable virions, and to be mechanically transmissible. In addition, a hybrid virus that lacked 50 amino acids at the carboxyl-terminal region of CLSV p27 was still capable of facilitating CNV movement. These data provide experimental evidence for the role of CLSV p27 in viral cell-to-cell movement and demonstrate that p27 can enable efficient movement of the CNV genome. Moreover, the data show that RNA rearrangements known to occur during CNV RNA replication can contribute to rapid evolution of the CNV genome.